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The Corrective Action DecisiodRecord of Decision (CADROD) Declaration for Operable Unit 1 
(OU-1), 881 Hillside Area, Rocky Flats Environmental Technology Site (RFETS) (DOE, 1997) 
presented the selected remedy for addressing contamination in subsurface soil at Individual 
Hazardous Substance Site (IHSS) 119.1 (FQure 1-1). Past releases contributed to the degradation 
of groundwater quality in the immediate vicinity of the IHSS and contaminated subsurface soils 
were assumed to be present and localized in the southwest portion of the IHSS acting as a source 
for groundwater contamination (DOE, 1994). As presented in the CADROD, the selected 
remedial action included excavation and treatment of volatile organic compound (V0C)- 
contaminated soil by low temperature thermal desorption (DOE, 1997). The contaminants of 
concern (COCs) identified for treatment were as follows: 

Carbon tetrachloride, 
1,l -Dichloroethene, 
Tetrachloroethene, 

Tricbloroethene. 
1 , 1 , 1 -Trichloroethane, and 

The CADROD also required subsurface soil sampling downgradient of the IHSS to verify that a 
contaminant source in the downgradient vicinity did not exist. To meet this requirement, and 
investigation was conducted in May of 1997 to verify that a downgradient source did not exist. In 
addition to the downgradient sampling, soil samples were collected in the areas tentatively 
identified in the CADROD for excavation at IHSS 119.1 to determine the health and safety 
requirements and radiological controls necessary during the remedial action. The scope of these 
sampling activities was described in the Final Sampling and Analysis Plan for the Downgradient 
Investigation of IHSS I19. I (RMRS, 1997a) and the Final Sampling and Analysis Plan for 
Implementation Samples for the IHSS II9.1 Source Removal Project (RMRS, 1997b) both of 
which were appended to the Sampling and Analysis Plan, Identification and Delineation of 
Contaminant Source Area for Excavation Purposes, Individual Hazardous Substance Site 11 9.1, 
Operable Unit I (RMRS, 1995). 

This report summarizes the findings of these investigations and, as a result of these findings, 
recommends the selected remedy presented in the CADROD (DOE, 1997) be amended. Sections 
2.0 and 3.0 present a summary of the field activities, analytical results, and conclusions for the 
downgradient and implementation investigations, respectively. The validation results will be 
evaluated for data usability as part of the quality control for the project and submitted as an 
addendum to this report. Section 4.0 discusses the impact the results of these investigations have 
on the CADROD and the remedial action objectives (RAOs) contained therein as well as provides 
technical basis to amend the selected remedy. 
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IHSS 119.1 is located on a south facing hillside where unconsolidated surficial materials overlie 
weathered claystone bedrock. Groundwater occurs in the unconsolidated surficial materials 
primarily in disconnected northwest-southeast trending paleochannels which cut into the bedrock 
surface. Previous investigations located a paleochannel within IHSS 119.1 that continues 
downgradient where it is intercepted by the French Drain. This paleochannel is approximately 100 
feet wide and five feet deep, and directs the groundwater flow to the south. Wells 32591 and 0487 
are located within this paleochannel. (RMRS, 1997a) 

In compliance with the CAD/ROD (DOE, 1997), additional sampling was performed downgradient 
of IHSS 1 19.1 to verify that the subsurface paleochannel does not contain VOCs at levels that 
could significantly impact surface water quality. The sampling and analysis approach was 
described in Final Sampling and Analysis Plan for the Downgradient Investigation of IHSS II9. I 
(RMRS, 1997a). The area investigated is located between the southern boundary of IHSS 119.1 
and well 0487 (Figure 2-1). As summarized in the downgradient SAP, groundwater wells 0487 
and 32591, located within the paleochannel downgradient of IHSS 119.1, contain elevated 
concentrations of VOCs above Tier I1 groundwater action levels. The VOCs detected are 
primarily carbon tetrachloride, tetrachloroethene, and trichloroethene (DOE 1994). It was 
assumed that if these contaminants were present as free phase liquids, residual amounts will tend to 
pool or collect at or near the contact with the underlying claystone bedrock. Therefore, to 
determine whether dense non-aqueous phase liquid (DNAPL) was present, geoprobe borings were 
located within the paleochannel between the IHSS 1 19.1 Southern boundary and well 0487. 

2.1 Summary of Field Activities 

Eleven geoprobe boreholes were located approximately 20 feet apart along the trend of the 
paleochannel (Figure 2-1) to investigate the deepest portion of the paleochannel. Of the 11 
locations identified in the downgradient SAP, two (1 2897 and 13097) required minor offsets (i.e., 1 
foot) due to refusal. All geoprobe boreholes were advanced to a minimum depth of two feet into 
bedrock. Borehole logs are presented in Appendix A. The borehole logs detail the increments of 
core recovered and sampled, sample descriptions, soil types, and lithology of the core. 

Subsurface soil samples were collected in the colluvium immediately above bedrock in each 
borehole location with one exception. A sample for borehole 13097 was not collected at the 
bedrock interface because of geoprobe advancement problems and poor core recovery. Samples 
were also collected when a positive detection (i.e., greater than 1 ppm) was observed on the 
Photoionization Detectormame Ionization Detector (PID/FID) during field screening of the core. 
Table 2-1 summarizes the borehole identification numbers, sample numbers, the sampled interval, 
depth to bedrock, and rationale for sample collection at the interval indicated. 

2.2 Analytical Results 

The subsurface soil samples were analyzed for VOCs using method SW846/SW8260A. The 
analyte suite associated with this method includes 38 VOCs (Appendix B) and any tentatively 
identified compounds (TICS) recognized in a library search performed by the instrument. None of 
the IHSS 119.1 COCs were detected above their corresponding detection limit (0.62 mg/Kg) 
(Table 2-2). Low levels of acetone, carbon disulfide, and 2-butanone were detected in several 
samples. These compounds were all estimated below the detection limit @e., “J” qualified) and 
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SAMPLE SAMPLED DEPTH TO RATIONALE FOR SAMPLE 
m E R  INTERVAL BEDROCK COLLECTION 

(FEET) (FEET) 

acetone and carbon disulfide were inconsistently detected in the method blanks associated with the 
analysis runs. These compounds are considered common laboratory contaminants and are not 
considered to be indicative of contamination in the downgradient samples collected. 
Chloromethane and acetone were also detected in the rinsate sample associated with these samples 
at concentrations of 7.2 and 5.7 pg/L, respectively. The analncal results are presented in 
Appendix C. The quality assurancdquality control for the project will be further evaluated with the 
validated data for usability with respect to precision, accuracy, and representativeness, 
comparability, and completeness and submitted as an addendum to this report. 

12797 

2.3 Conclusions 

BH10062RM 9.25 - 9.5 9.5 Bedrock contact 

The results from the downgradient investigation indicate that the subsurface paleochannel 
downgradient of IHSS 119.1 does not contain a DNAPL source. The requirements of the 
CADROD (DOE, 1997) have been fulfilled through implementation of this sampling program. 

13197 
13197 

BH10071RM 11.5-12 12 Bedrock contact 
B H10072RM NA 12 Rinsate 

I 13297 BH10066RM 11.2-1 1.6 11.6 Bedrock contact 

13397 

13497 

13597 
13597 

BH10065RM 15.3-15.8 ~ 15.8 Bedrock contact 

B H10070RM 18-18.3 18 Bedrock contact 

BH10069RM 15.0-15.8 15 Bedrock contact 
BH10069RM 15.8-16.5 15 DuplicateBedrock contact 

13697 
I I I I 

13797 I BH10068RM I 13.0-13.4 1 13.2 I Bedrock contact 

B H10067RM 15.5-15.8 15.8 Bedrock contact 
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'FOD = Frequency of Detection represents the number of detectioaslnumber of samples. Number of samples does not include duplicates. 
U = COC was not detected a! the level indicated. 
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The Final Sampling and Analysis Plan for Implementation Samples for the IHSS I19.1 Source 
Removal Project (implementation SAP) (RMRS, 199%) described the technical basis and 
approach for placing the geoprobe boreholes within the two areas assumed to be contaminated 
based per the CADROD (DOE, 1997). A statistical approach was used to determine the grid 
spacing for the sampling based upon the methods developed by R.O. Gilbert for locating hotspots 
(RMRS, 1997b). The purpose for the sampling was to assess the need for a radiological work 
permit for the remedial action, complete the health and safety plan, and provide data for the Air 
Pollution Emission Notice (APEN). While the 1996 field investigation determined the location of 
the source areas within IHSS 119.1, no radiological samples were collected to determine 
radiological conditions at depth (RMRS, 1996). Headspace analysis of subsurface soil samples 
were conducted to delineate the excavation area; however, quantitative (Le., compound specific) 
analyses for VOCs were required for the health and safety plan and the APEN. For Remedial 
Design/Remedial Action (RD/RA) purposes, the results from these borehole samples were intended 
to more accurately delineate the target excavation area for the RA. 

3.1 Summaly of Field Activities 

In accordance with the Implementation Samples SAP, three geoprobe borings were located within 
the highest concentration area for each of the two source areas delineated by the headspace survey 
and identified in the CADROD (Figure 3-1). No significant VOC contamination (i.e., only one 
estimated value for tetrachloroethene) was observed in any of these borings. In response, four 
additional geoprobe borings were placed at those locations believed to be biased towards finding 
detectable contamination. For all borings, radiological samples were collected to represent the 0 to 
2.5 foot and 2.5 to 5 foot intervals. Radiological samples from the initial six geoprobe locations 
were analyzed. Because activities were below Tier 11 action levels, the radiological samples 
collected from the final four boreholes were not analyzed. Samples were collected for VOC 
analyses by method SW846/8260A at 5 foot intervals, the bedrock contact, and mytime a positive 
detection @e., greater than 1 ppm) on the PID/FID was observed during field screening of the core. 
The borings were advanced to a minimum depth of approximately 2 feet into bedrock Borehole 
logs are presented in Appendix A. 

The boreholes were drilled without incident with the exception of 12197. Refusal was encountered 
on the first two drilling attempts; however, the third attempt was successful. Table 3- 1 summarizes 
the borehole identification numbers, the sampled interval, depth to bedrock, and rationale for 
sample collection at the interval indicated for the VOC samples. 

3.2 Analytical Results 

As discussed in Section 3.1, the subsurface soil samples were analyzed for VOCs using method 
SW846/SW8260A. As summarized on Table 3-2, 1,l -dichloroethene, 1, 1, 1-trichloroethane, and 
trichloroethene were detected in only 2 of 38 samples. The COCs were observed in borehole 
13997 in samples from the 15 to 15.3 foot interval and the 15.7 to 16.3 foot interval. The 
concentrations detected were all estimated values below the detection limit (Le., “J” qualified). 
Tetrachloroethene was also detected in the samples from the same intervals in borehole 13997. 
The 0.66 mgKg concentration was the only concentration above the 0.62 mg/Kg detection limit 
and was observed in the sample from the 15.7 to 16.3 foot interval. Tetrachloroethene was also 
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detected in borehole 12397 in the sample from the 4.4 to 4.8 foot interval; however, the 
concentration observed was estimated below the practical quantitation limit of 0.62 mg/Kg. 

Low levels of acetone, methylene chloride, 2-hexanone, carbon disulEde, and 2-butanone were 
inconsistently detected in several samples. These compounds were all estimated below the 
practical quantitation limit @.e., “J” qualified) and acetone and carbon disulfide were inconsistently 
detected in the method blanks associated with the analysis runs. These compounds are considered 
common laboratory contaminants and are not considered to be indicative of contamination. 
Chloromethane was also detected in the rinsate sample associated with these samples at 
concentrations of 6.9 p,g/L. A summary of the analytical results for the COCs is provided in Table 
3-2 along with the Rocky Flats Cleanup Agreement (RFCA) Tier I subsurface soil action levels 
(DOE, 1996). The analytical results for the VOC analyses are also presented in Appendix D. The 
quality assurancdquality control will be further evaluated with the validated data for usability with 
respect to precision, accuracy, and representativeness, comparability, and completeness and 
submitted as an addendum to this report. 

The maximum observed activity for the radiological samples which were analyzed is presented in 
Table 3-3 along with RFCA Tier I1 surface soil action levels for radionuclides (DOE, 1996). As 
noted above, the radiological samples were collected fiom all geoprobe borings; however, the 
results presented represent the maximum concentration observed in the first six borings. 

3.3 Conclusions 

Hypotheses regarding the DNAPL release and migration in the subsurface (Le., extent of vertical 
migration, DNAPL pooling or penetrating bedrock) at IHSS 119.1 have been formulated (DOE, 
1994; DOE, 1995). The hypotheses assume the presence of an immobile and/or mobile DNAPL 
source within IHSS 119.1. As described in the Phase 111 RFI/FU (DOE, 1994) and elaborated on 
in the OU 1 CMS/FS (DOE, 1995), when DNAPLs are released to soils, they migrate vertically 
through the vadose zone as a gravity-driven wetting front. The rate of migration vertical migration 
is partially dependent on the rate of the release. The small release hypothesis indicates that the 
mass would not be sufficient enough to sustain a wetting front and advance all the way to the water 
table or bedrock. Under this hypothesis, immobile DNAPL is expected to accumulate in the 
vadose zone and colluvial material in the pore spaces of the soil. A larger release hypothesis 
indicates that the DNAPL could reach the water table as a wetting front and advance through the 
water table to the bedrock surface. Under this hypothesis, mobile DNAPL would be encountered 
at the bedrock surface or in fractures encountered in bedrock (DOE, 1994; DOE, 1995). A third 
hypothesis conceptualizes the mobile DNAPL pooled on bedrock slump blocks routinely observed 
in IHSS 119.1 and the hillside area. This pooling would preclude deeper migration of the DNAPL 
to bedrock. 

The lack of VOC contamination observed in the implementation samples indicate that a source 
does not exist under any of the hypothetical circumstances described above. Samples of the 
colluvium and bedrock do not indicate a residual VOC contamination or DNAPL source. 
Additionally, reworked bedrock material that is indicative of slumps on the hillside was 
encountered in several of the boreholes (Appendix A). VOC contamination was not observed at 
these sampled intervals. 



I I 

12197 
12197 

Post-CAD/IROD Investigation Repoll for 
881 Hillside Area IHSS 119.1 
08/07/97 

BH10028RM 4.3-4.6 5.6 Interval sample 
BH10029RM 5.0-5.6 5.6 Bedrock contact t 

RFNRS-97-0S4. UN 
Revision A 

Page: 9 of 15 

12297 
12297 
12297 

Within the boundary of investigation, no subsurface soil contamination was detected equal to or 
above the RFCA Tier I subsurface soil action levels (DOE, 1996) at IHSS 1 19.1. The remedy 
selected in the CADROD (DOE, 1997) should be amended to reflect the findings of this 
investigation. 

BH10032RM 4.25-4.5 7 Interval sample 
BH10033RM 6.75-7.0 7 Bedrock contact 
BH10034RM 10.25- 10.8 7 Interval sample 

1 

LOCATION CODE NUMBER INmRVAL (FEET) BEDROCK(FEET) COLLECTION 

12397 
12397 
12397 

P 

BHlOO37RM 4.4-4.8 9.7 Interval sample 
BH10038RM 9.2-9.7 9.7 Bedrock contact 
BH10039RM 13.0-13.4 9.7 Interval sample 

12497 
12497 
12497 

BH10042RM 4.75-5.0 7 I n t e n d  sample 
BH10043RM 6.5-6.8 7 Bedrock contact 
BH10044RM 8.9-9.2 7 Interval sample d 
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IHSS 
119.1 BOREHOLE RFCA TIER I 

SAMPLING ACTION LEVELS 
RESULTS (MGKG) 

Table 3-2. Analytical Data Summary - Implementation Sampling 
h 

COC 

'FOD = Frequency of Detection represents the number of detectionslnumber of samples. Number of samples does not include duplicates. 

U = COC was not detected at the level indicated. 
J = estimated concentration at the level indicated. The concentration represen@ a value below the detection limit. 

Range of detected values. 

1 
Represent RFCA Tier I1 Surface Soil Action Levels for Open Space SoiVSediment 



Post-CADAOD Investigation Report for 
881 Hillside Area IHSS 119.1 
08/07/97 

4.0 CONCLUSIONS 

RFLWRS-97-054. UN 
Revision A 

Page: 12 of 15 

Based on the findings of the downgradient and implementation investigations, the following 
conclusions are made. 

As stated in Section 2.3, the results of the downgradient investigation demonstrate the 
subsurface paleochannel does not contain a DNAPL source. Thus this component of the 
CADROD has been fulfilled. 

The results of the implementation investigation indicate that the selected remedy in the 
CADROD (DOE, 1997) should be re-evaluated because the data indicate that a residual VOC 
source in subsurface soil is not present at the IHSS. 

Given that the results of these investigations demonstrate there is not a source or measurable 
contamination in the downgradient vicinity of IHSS 1 19.1 or within the IHSS itself, the following 
section discusses the conclusions in relation to the remedial action objectives (RAOs) in the 
CADROD (DOE, 1997) with respect to the implementation sampling results. 

As presented in the Corrective Measures Study/Feasibility Study for OU 1 (DOE, 1995) and 
summarized in the CADROD (DOE, 1997), the RAOs for IHSS 119.1 are as follows: 

1. Prevent the inhalation of, ingestion of, and/or dermal contact with VOCs and inorganic 
contaminants in OU-1 groundwater that would result in a total excess cancer risk greater than 

for carcinogens, and/or a hazard index greater than or equal to one for 
noncarcinogens. 

to 

2. Prevent migration of contaminants from subsurface soils to groundwater that would result in 
groundwater contamination in excess of potential groundwater applicable or relevant and 
appropriate requirements (ARARs) for OU-1 contaminants 

3. Prevent migration of contaminants in OU-1 groundwater from adversely impacting surface 
water quality in Woman Creek. 

Achievement of each of these RAOs is discussed below. 

The CAD/ROD addressed achievement of the first RAO through the use of institutional controls 
(DOE, 1997). Specifically, the CADROD states: 

“Institutional controls will be maintained throughout the OU 1 area in a manner consistent 
with RFCA, Rocky Flats Vision, and the ALF. These documents recognize the reasonably 
foreseeable future land use for the OU 1 area is restricted open space. The institutional- 
controls will ensure that the restricted open space land use is maintained for the OU 1 area 
and that domestic use of groundwater is prevented. If the reasonably foreseeable future 
land use for OU 1 area changes when final sitewide land use decisions are made, this 
remedy will be reexamined to ensure protectiveness of human health and the environment. 
The specific mechanisms (for example, deed restrictions) to ensure the implementation and 
continuity of the necessary institutional controls have not been included in this CADIROD. 
Currently, these mechanisms are envisioned to be placed in the Final Sitewide CADROD 
or in this CADROD during one of the five-year reviews of this document. However, 
should the Final CADROD not occur or not include these institutional control 
mechanisms, this OU 1 CADROD will be revised to include them, if it does not already 
include them as a result of a five-year review. The institutional controls can also be 
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removed at one of the above times, if it is deemed appropriate to do so by the 
parties.”(DOE, 1997) 

The findings of this investigation do not affect achievement of this RAO. In other words, 
institutional controls throughout the OU 1 area will be maintained regardless of the remedy 
selected. 

The second RAO has been achieved without the removal action promulgated in the CADROD 
(DOE, 1997) as demonstrated by the results of the implementation sampling detailed in Section 3.0 
of this report. The selected remedy was based on estimates of the extent of a VOC contaminant 
source beneath IHSS 119.1 which was assumed from the results of a qualitative (Le., not 
compound specific) measurement technique (i.e., headspace analysis using a field instrument) 
rather than quantitative soil concentrations. As shown by the results of the implementation 
samples, a significant source is not present in the areas previously identified for cleanup. As a 
result, the RAO addressing the prevention of contamination to groundwater from subsurface soil 
contamination has been achieved without conducting the soil excavation component of the selected 
remedy. It is assumed that this RAO has apparently been achieved by natural dispersion and 
degradation. 

The third RAO targets prevention of groundwater influence to surface water. Specifically, as 
stated in the CADROD, this RAO was intended to be met by the following: 

“Groundwater will be extracted from the excavation and will be transferred to the existing 
Building 89 1 ultraviolethydrogen peroxide and ion exchange water treatment system for 
final treatment and discharge. After all contaminated subsurface soil has been excavated 
and all contaminated groundwater has been extracted from the excavation, the French 
Drain will system will be decommissioned and its use will be discontinued. me final 
details of the groundwater extraction and the decommissioning of the French Drain will be 
presented in the Remedial Design for OU-1.” (DOE, 1997) 

Additionally, 

“DOE anticipates that groundwater monitoring will be performed at IHSS 119.1, 
consistent with the Integrated Water Management Plan, after the remedial action is 
complete. The details of this groundwater monitoring will be presented in the RD.” (DOE, 
1997) 

The implementation sample investigation results indicate that there is not a subsurface soil 
contaminant source capable of continuing to contaminate groundwater at IHSS 1 19.1 as previously 
assumed. Excavation should not be performed based on the analyt~cal data supporting this 
conclusion. As a result, the groundwater extraction component of the selected remedy can not be 
performed and another means of addressing this RAO needs to be proposed. However, the 
groundwater monitoring component of the selected remedy does not require modification. 
Concurrence with respect to these conclusion has been received from the EPA (see Appendix E). 
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The information presented in this report demonstrates the paleochannel downgradient of IHSS 
119.1 is not a DNAPL source or contaminated with VOCs. Also, the subsurface soils in the 
investigated area of IHSS 119.1 are not contaminated above the RFCA Tier I Subsurface Soil 
Action Levels (DOE, 1996) as assumed in the CADROD. As a result, compliance with RFCA is 
achieved without conducting the soil excavation and treatment as specified in the CADROD. 

Section 1 17(c) and (d) of the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) contains provisions for addressing and documenting changes to a remedy 
that occurs after a ROD is signed. Reconsideration and selection of a different remedy represents a 
fundamental change as discussed in Guidance on Preparing Supe@nd Decision Documents, 
Interim Final, July 1989 @PA, 1989). In the event that new information results in the 
reconsideration of the remedy selected in the ROD, a ROD amendment is required. The public 
participation and documentation procedures specified in NCP section 300.435(~)(2)(ii) are 
required. 

It is recommended that a CADROD amendment be prepared in accordance with Section 1 17(c) 
and (d) of CERCLA. The National Oil and Hazardous Substances Pollution Contingency Plan 
(NCP) section 300.435(~)(2)(ii) also addresses post-ROD information and public comment on 
post-ROD documentation. 
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS P A T  FORM GTJA (REV. 2) 

P A G E L O F  2 ROCKY FLATS PLANT BOREHOLE LOG - 
Borehole Number: I 27 5 7 Surface Elevation: 
Location - North: East: Area: 1l9.1 b 
Date: 071447 Total Depth: ('-I -0 
Geologist: .-\.&e&,- Company: T- Project No.: 

EG&G LOGGING SUPERVISOR 

Drilling Equip.: GLnat-a Sample Type. Fs-w-,,< rr. e - 
APPROVAL 

SAMPLE DESCRIPTION 

. NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by X volume Instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 

(W I - Q N I  U-PWFmn GT.IAXOM)LK) d3' 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: I27 9 3 

PAGELOF& 

Location - North: East: 9.1 D&-d?WQ a d -  ! Date: o?!TI> Total Depth: rS.0 
I Geologist: 3 . 1 -  Company: T? Project NO.: 

Drilling Equip.: &ab Sample Type: J S  / O K  

EG&G LOGGING SUPERVISOR 

1 

r 
g 
W 
m 

APPROVAL ~ DATE 
d Z  L 

Ino I t  2:  i f  0 
t 

1 

I I -  

-4 

NOTES: General: USCS is modified for this loq as follows: - 
Materials amounts are estimated by X volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurzge footage measurements not possible 

I 



US. DEPARTMENT OF ENERGY ROCKY FLAG P d  FORM GT.M (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGEL OF& 

-he 
Borehole Number: ';rg 97 
Location - North: East: Are i.Hs' i1S-f D w  
Date: OC t*9 7 Total Depth: 20.0 
Geologist: 3 .Em,, k .Ir Company: '3- Project No.: 

EG&G LOGGING SUPERVISOR 

S urfff levation: 

Sample Type- &-, '5 ace  
L 

T 

I 
SAMPLE DESCRIPTION 

DATE APPROVAL I 

NOTES: General: USCS is modified for this log as foilom: 
Materials amounts are estimated by X volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be marched. accurate footage measurements not possible. 



U.S. DEPARTMENTLOF ENERGY ROCKY FLATS PLANT FORM GT.M (REV. 2) 

Borehole Number: IZBq 7 

Date - oTl>T7 Total Depth- 2 0 .  o 

Surface Elevation: 
East: Area: 119. \ 0 4 , v d  

Company: 1,- Project No.: 
Sample Type: <&h df C U L  

L 

EG&G LOGGING SUPERVISOR 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. 2) 

I APPROVAL DATE 
I I I I 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follom: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measuremen& not possible. 

1401 I -PJWI  Y-PmFmn tT.UXOM)IRZ) 



t -I 

NOTES General USCS IS modlfled for thls log as follows 
Materials amounts are estimated by o/. volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible 
(2) Core breaks Cannot be matched. accurate footage measurements not possible. 

( * ~ l - 9 ~ l W V W F a n ,  GT UXOMIIPZ) 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS P L A h  FORM G T . U  (REV. 2) 

I ROCKY FLATS PLANT BOREHOLE LOG PAGE O F L (  I Borehole Number: j- 7 Surface Elevation: 
Location - North: East: Area: !+tSS \IQ, I u , . z r J ; -  
Date: 0 '>^lo97 Total Depth: I A. o J 

Geologist: 1. %(a - Company: J IT Project No.: 
Drilling Equip.: Gea P C D ~  

EG&G LOGGING SUPERVISOR 

c 

Sample Type. & * . ~ ~ o - i  6-c 

APPROVAL 

SAMPLE DESCRIPTION 

<' NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume insiead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks Cannot be matched. accurate footage measurements not possible. 

lr)l i - P Y M I 5 & V 3 4 ( F ~  GT.IAXOMItT) 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.M (REV. 2) 
1 .  . 

SAMPLE DESCRIPTION 

1' 

I I 
IOTES: General: USCS is modified for this log as follows: 

Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. accurate footage measuremens not possible. 
(2) Core breaks cannot be matched. accurate footage 

(*)LI-qM4IM--PMXFc.m CT.UXOuOlFq 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS p w  FORM GTJA ('REV. 2) 

APPROVAL 

'7- 

3TES: General: USCS is modified for this log as follows: 
Materials amounts am estimated by X volume insfead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 

I 

f. 

fY1) 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) . 
ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: 13 1 7 Surface Elevation: 
Location - North: East: Area: Lkfs5 rr9-l D - d  hLLk 
Date: OOOStiq- 

P A E ~ O F ~  

Total Depth: _I lp r 0  ‘ 3 
c 

APPROVAL DATE 

SAMPLE DESCRIPTION 

OTES: General: USCS is modified for this log as follom: 
Materials amounts are estimated by $2 volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
r 

ROCKY FLATS PLANT BOREHOLE LOG P A G E L O F L  

Borehole Number: (3247 Surface Elevation: 
Location - North: 
Date: 0S;Z 34  7 Total Depth: IT. 0 
Geologist: J. &&L, Company: Project No.: 

IW5 l lq,\  D---?f-d -4- East: Area: 

APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES General: USCS is modified for this log as foilom 
Materials amounts are estimated by % volume instead of % welght 
(1) Badly broken core. accurate faotage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible 33 lJOll-~XMIY-~3OXFam GT.UXOYDIR] 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGE= w 7 ,  
Borehole Number: ( x w  Surface Elevation: 

8 4  Location - North: East: Area: L(-bli 119. ( h d  
Date: 052597 /0$3_7q7 Total Depth: 19.0 
Geologist: 3 . 3 0 ~  b- Company: 7 ; 4 c j i i  

EG&G LOGGING SUPERVISOR 

J 

Project No.: 
Drilling Equip.: a&& Sample Type: (‘A --Id&> ore 

APPROVAL DATE 1 
SAMPLE DESCRIPTION 

t E? = IS.0‘ 

OTES General USCS is modified for this log as follows 
Materials amounts are estimated by % volume instead of % weight 
(1) Badly broken core. accurate footage measurements not possible 
(2) Core breaks cannot be matched. accurate footage measurements not possible 



2) FORM GTJA (REV U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: 1339 7 Surface Elevation: 
Location - North: East: 

Geologist: &I% Company:7: I C% Project No.: 
Drilling Equip.: %ehnrodc 

EG&G LOGGING SUPERVISOR 

PAGELOFL 

Area: I HS5 r f 4.1 L m e  
~ Date: 6 2 2 9 7  Total Depth: 'A, 0 

Sample Type: A C O N  

APPROVAL 
I 

r" p 
0 

Q U  

I- - 
SAMPLE DESCRIPTION 

c 

I 

NOTES General. USCS is modified for thts log a~ foiiows 
Materials amounts are estimated by 7k volume instead of % welght 
(1 )  Badly broken core. accurate footage measurements not possible 
(2) Core breaks cannol be matched. accurate footage measurementS not possible. 

(1011-~)001N q)oXFam GT.MXOVJIF-) 



U S  DEPARTMEW OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGE &OF& 

Borehole Number: c 33 9 7 
Location - North: East: Area: lux J(4,I DU+-V& 
Date: 05 tzq 7 Total Depth: Lo. '3 

Geologist: \.heel- Conpany: Twra Project No.: 
Drilling Equip.: Sample Type: CAJ-+%J~A, 

EG&G LOGGJNG SUPERVJSOR 

Surface Elevation: 

NOTES General: Uses is modifled for this log as foliows 
Materials amounts are estimated by % volume instead of % wetght. 
(1) E3adly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. amrate footage measurements not possible. ~ 

1 
~ I t - P J o O l  P-qJ0XFa-m GT.UXOYOIR) 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

b.U 

APPROVAL DATE 

2 z  - 0  

> g  ' O 8  SAMPLE DESCRIPTION 
E! 
% Y  g p -  

2 

I NOTES: General: USCS is modified for lhis log as l o l l o ~ ~ :  
Materlals amounts are esttmated by 7: volume instead of :: weight. 
[ 1)  Badly broken core, aCCUrale foolage measurements no1 possible. 
(2) Core breaks cannot be matched. accurate lootage measurements not possible. 

l a 1  1-4JGOt b4 IOYFom. GT LAYOMIR21 



U.S. DEPARTMENT OF ENERGY ROCKY F u n  p m  FORM GT.U (REV. 2) 

S Ah4 PLE OESCRl PTI ON 

VOTES: General: USCS is modified for this log as foilom: 7-D = 2d.O ' 
Materials amounts are estimated by 7; volume instead of :/o weight. 
(1 )  Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate toorage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS P W T  

I ROCKY FLATS PLANT BOREHOLE LOG PAGEL  OF^ 
Borehole Number: 2% 7 

7 /0$24 4 1  
I Location - North: East: I - .  Date: 0 ~ 2 8 9  

Geologist: 3.6wk- 
Drilling Equip.: <3&x&z 

EG&G LOGGING SUPERVISOR 
u 

- 
Surface Elevation: 

Total Depth: 2O.J ' 
Corcpany:-ihnrt, Project No.: 
Sample Type: I 

Area: I f  4 . \  h-dw 

I APPROVALl DATE 
I 

SAMPLE DESCRIPTION 

k 

I 

OTES General. USCS IS modtfled lor thts log as lollom 
Materials amounls are estlmared by :b volume Inslead of 3'. weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be malched. accurate footage measurements not possible 



h 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
FORM GT.U (REV. 2) 

1 ROCKY FLATS PLANT BORFHm F 1 . - - - -. .-. .--- ,OG 1 Borehole Number: 17L;q 7 Surface Elevation: i Location - North: East: 
n3tP. nC2-4F 7 

I otai uepm: u . i r  
Company: Project No.: 
Sample Type: 

"a,-. " I - r 

1 EG&G LOGGING SUPERVISOR 

SAMPLE DESCRIPTION 

- -  
&I4 

I t---i 

I 

.o .La." w-t W C  rn=W.O' 
OTES General. USCS IS modtfied for lhrs log ~OIIOWS 

Materials amounls are esllmared by 7; volume Instead of 1: weight. 
(1) Badly broken core. accurate footage measuremen& not possible 
(2) Core breaks Cannot be matched. accurate footage measurements not possible. 1 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
, - 

ROCKY FLATS PLANT BOREHOLE LOG PAGELOF& 

Borehole Number: /n 4 7  Surface Elevation: 

Date: 0 5 2 7 9 7  
Geologist: J . Bo, l- Company: I- Project No.: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

Location - North: East: Area: W5 fa,( b- rZ8,bGe 
Total D e p t k  Iq -0 

Orilling Equip.: G&Q& Sample Type: &*A d O J 5  COt-f? 
U 

NOTES. Generaf: USCS is modified for this log as follow 
Materials amounts are estimated by % volume rnslead of % weigh1 
(1) Badly broken core. accurate footage measurements not possible 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 

c 

(Jol I - ~ J W I  )r-PN)(FXFanr CT.UXOM)l~)  



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA W V .  2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGE>  OF^ 
Borehole Numbes: t 3 6 '3 7 Surface Elevation: 
Location - North: East: Area: ~ k k 5  I IS. 1 D-C~L~,W 
Date: 052747 Total Depth: \4 .a 
Geologist: d. 2 d -  Company: 'Em Project No.: 

EG&G LOGGING SUPERVISOR 

Drilling Equip.: C;/eoc, c1) k Sample Type: ' W O d j  curs, 

, -  

r" ,(7.6 17.c 17.5 

r5 
-q K.$ 3G 
y (1.0' $:- 
0 19.3 &p 

''.O t7-c 
~ 

'4 

L* ($,o \%.* le0 

L0.3 I 
NOTES General: USCS IS modified for this log as follows 

Materlals amounts a e  estimated by % volume instead of % weight 
(1) Badly broken core, accurate footage measurements not possible 
(2) Core breaks cannot be matched. accurate footage measurements not possible 

(Jol I q k M 1  Y-q)oXFmn CT I A X O X W ? ~ )  

^ ^  

n=- 14.0 

1 - 1 1  , 



U.S. DEPAR?UENT OF ENERGY ROCKY FLATS PLANT 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: 1 1 7  47 Surface flevation: 
Location - North: East: Area: ~5 (14.1 w- 
Date: - w q r  Total Depth: L7 .O ' 
Geologist: In- Company: %wv  ̂ Project NO.: 
Drilling E q u 9 & m A 2  

APPROVAL DATE 1 

PAGELOF&  

Sample Type: C,-&'~~JO~S co 4 

EG&G LOGGING SUPERVISOR 

W m 

I--- 

SAMPLE DESCRIPTION 

7. - 

NOTES. General: USCS is modified for lhis log as ~OIIOWS 

Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. accurate footage measurements no1 possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 

(*I I-qmOlY-PJOXFm CT.LAXOM)lRL) 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
FORM GT.M (REV. 2) 

ROCKY FLATS PLANT BOREHOLE'LOG 
I Borehole Number: 13147 Surface Elevation: 

Location - North: East: Area: IH5S f14.r Do-d.& 
Date: OSZ8'37 Total Depth: 17,D 
Geologist: 3.8~1a c Company: (fe/hr_ Project No.: 
Drilling Equip.: ~ ~ c w u & -  

EG&G LOGGING SUPERVISOR 
Sample Type: '&Mi C o r a  

NOTES General USCS is modified for this log ds foiioM 
Materials amounts are estimated by X volume Instead of :6 weight. 
(1) Badly broken core. accurale footage measuremen& not possible. 

(2) Core breaks Cannot be matched. accurate footage measuremen& not possible %< -? 
1.101 I -pxu)IN-UY)XFm C7.iAXOyOl~92) 

I 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGE i OF_L 
Borehole Number: I2( 9 7 Surface Elevation: 
Location - North: East: Area: ( (65 I / q. I (‘%wra) 

Date: @ ‘d7 Total Depth: g.0 
Geologist: J *&w/ - Company: 7 hz Project No.: 
Drilling Equip.: f = d  
EG&G LOGGING SUPERVISOR 

Sample Type: L-h-d~~j 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. 2) 

1 ROCKY FLATS PLANT BOREHOLE LOG P A G E J - O F ~  I Borehole Number: iZLq 7 Surface Elevation: 
Location - North: East: Area: Ilt55 l \4 , \  ( 9 , k C o  ) 
Date: 0% 0797 Total Depth: \ t . 0 
Geologist: d-&-r(- 

EG&G LOGGING SUPERVISOR 

Drilling Equip.: /!e& GJ k 

-, 
Company: f I P ~  Project No.: 
Sample Type: AdA)> L WQ 

DATE APPROVAL 
I I I 

~ 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as lollom. 
Materials amounts are estimated by 5: volume instead of % weight. 
(1) Badly broken core. accurate footage measuremen% not possible. 
(2) Core breaks cannol be-matched. accurate footage measurements not possible. 

- _- - 
( 4 1  I - P W I  W9)O)(Farn CT.IAYOMIIpI_l 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.U (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: 12297 Surface Elevation: 
Location - North: East: kea :  1 HSS t tQ, f  
Date: 050 7 97 Total Depth: ((. 0 
Geologist: d.- Conpany:  ten^ Project NO.: 
Drilling Equip.: 6Jb-ck-c 

EG&G LOGGING SUPERVISOR 

PAGE 2 OFL 

Sample Type: &4 - 4 d S  ca& 

APPROVAL DATE 

SAMPLE DESCRlPTlON 

I 

I I 

r, 

r 

.4 

I NOTES: General: USCS is modified for this log as foilom: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurementf not possible. 

I J 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGELOF& 
Borehole Number: 17-37 7 Surface Elevation: 
Location - North: East: kea: J%S lr4.f So U k K  I Date: 0 mf iq -7  Total Depth: f b .O 

Geologist: c). 1% Y CJ Company: T\ERRA Project No.: 
Drilling Equip.: 6 f?l P W A C  Sample Type: C&hn^woO3 C o A r  

EG&G LOGGING SUPERVISOR 

z-c I 

SAMPLE DESCRIPTION 

. - L ' l u  

- 
NOTES General USCS IS modifred lor thls log as follows 

Mater& amounts are estimated by % volume inslead of % welghl. 
(1) Badly broken coco. &curate footage measurements no1 possible. 
(2) Core breaks cannot be matched. accurate footage measurements not posslble. 

I 

(*I l - * x u ) I  M qJO)(Fmn CT UXOSQl192) 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

9 

FORM GT.lA (REV. 2) 

Borehole Number: ( 2 3  9 / 
Location - North: East: Area: I ~3 

Date: 0<&47 Total Depth: 1 
Geologist: A &(~vr- Company: ZG 
Drilling Equip.: & d @ b p t ,  ~ Sample Type: . 
EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

J 1 1  

PAGELOF= ROCKY FLATS PLANT _ -  BOREHOLE LOG 
Surface Elevation: 

r lGc r l q  ( r, '0,  

b .O 
9hac Project No.: 
f ~ * - c / Q r l L C - " ~ .  

2 4  
z 3  
a t  

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows 
Materials amounts are estimated by si. volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 



FORM GT.W WV. 2) U.S. DEPARTMENT OF ENERGY ROCKY FLATS p W  

ROCKY FLATS PLANT BOREHOLE LOG PAGE.(OF_Z 

Borehole Number: [2$4? Surface Elevation: 

1 Date: OCfis? Total Depth: i't 
Geologist: A. &&- Company: 7\91'~tr, Project NO.: 

EG&G LOGGING SUPERVISOR 

Location - North: East: Area: 43- I%% l \q . l  % J W  cl.eq 

Drilling Equip.: adrube Sample Type: [-hin L. I .  t 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of X weight. 
(1) Badly brdten core, accurate footage measurements not possible. 
(2) Core breaks Cannot be matched. accurate footage measurements not possible. 

APPROVAL DATE 
I I 1 I 

&. c 

-A- 

SAMPLE  DESCRIPTION 

P & ScDnoc L 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A W V .  2) 

ROCKY FLATS PLANT BOREHOLE LOG 

Location - North: East: Area: \ 6 5 ]VI,/ LJ flu * 
?AGE&oF2_ 

Borehole Number: I Z'tq? Surface Elevation: 

Date: oTm93 
Geologist: 3 .  &dah Company: 1 l ~ f i  Project No.: 

EG&G LOGGING SUPERVISOR 

Total Depth: (Y 8 0  
h 

Drilling Equip.: G'-& Sample Type: fa&-- 3 o G ' ,  =re 1 I - 

'REV. 2) XGY ROCKY Fl ATC PT A N T  F n D u  P - T I A  

-oF2_ 

-levation: 
ast: Area: \ 6 5 ]VI,/ LJ flu * 

Total Depth: (Y 8 0  
h 

Company: 1 l ~ f i  Project No.: 
3 o G ' ,  =re Sample Type: fa&-- 

1 

EG&G LOGGING SUPERVISOR 
- 

SAMPLE DESCRIPTION 

I NOTES: General: USCS is modified for this log as follows: - 
Materiils amunts are estimated by '3; volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 

(-1 I-qx)oI YP)OXFon. GT.UXO3QIm) 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

ROCKY FLATS PLANT BOREHOLE LOG PAGEJ-W'P, 
Borehole Number: j Z n  7 
Location - North: East: Area: ikf-% 1lq.l sod- 

Dale: &-I247 Total Depth: (?.T' 

Surface Elevation: 

Conpany:T ;'etub, Project No.: 
Sample Type: f2.A 'adaaJ; COCQ 

I EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materiils amounts a e  estimated by "/. volume instead of % weight. 
(1) Badly broken core, accurate footage measuremen& not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 

-- 



h 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

PAGELOF-& ROCKY FLATS PLANT BOREHOLE LOG 
! Elevation: - ,  

Borehole Number: 7 
Area: \ T b S  1\4*1 s d J m  wea 
sunace 

Location - North: East: 
Date: o?f?-q 7 Total Depth: I?, < ' 

Cornpany: T w m  Project No.: 
Sample Type: GZDA 'nJo &'S CL? ce 

EG&G LOGGING SUPERVISOR - 

APPROVAL ; DATE 
I 

L X  
8 8  
IAZ 
0 -  

SAMPLE DESCRIPTION 

NOTES General: USCS is modified for this log as follows: 
Materials amounts are estimated by 7: volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks Cannot be matched. accurate footage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

OTES: General: USCS is modified for this log as  folio^: 
Materials amounts are estimated by 5: volume Instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks Cannot be matched. accurate footage measuremens not possible. 

i 54 

FORM GT.IA (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: I2G4 7 Surface Elevation: 
Location - North: East: kea :  lH<S [(?.I %-re&- 
Date: 05t397 Total Depth: 19 
Geologist: A- i%4/~IIh Company: I cwnt Project No.: 

EG&G LOGGING SUPERVISOR 

PAGE-&  OF^ 

c 

Drilling Equip.: Sample Type: &k ad6J.r ClOa* &++A 

DATE 
' 

APPROVAL - 
I I I 

SAMPLE DESCRIPTION 



I Borehole Numbe.c 12(P q-7 Surface Elevation: 

Total Depth: I4 .< 
Location - North: East: Area: r&S 119. f qou) - Date: Q'2.3q7 
Geologist: .&.,& Company: 1 i c/m Project No.: 

EG&G LOGGING SUPERVISOR 

Orilling Equip.: G & d L  Sample Type: 6 - 3  'a.dr.,.c C Q L  

APPROVAL DATE 
I 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks Cannot be matched. accurate footage measurements not possible. 



I 

~ ROCKY FLATS PLANT BOREHOLE LOG PAGE - 1 OF> I 
Borehole Number: I d O q ?  
Location - North: East: 
Date: chw?  
Geologist: A. 13Cl4 I f .  
Drilling Equip.: G & 0 - k  

EG&G LOGGING SUPERVISOR 
I 

- 

Surface Elevatio . 
Area: 1 tts) 11% 1 503 f'cb-- 
Total Depth: 74.0 
Company: T w - ~  Project Ne.: 
Sample Type: ~-i--r\l~ c;rQ 

NOTES. General: USCS is modified for this log as follows' 
Materials amounts are estimated by "/. volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 

la1  I-qXK)I U-PBqFmn GT.IAXOYDItVP?) 

DATE APPROVAL 
z Y W Q  a r 

s 5  a 0  

Z $  SAMPLE DESCRIPTION d c  ' 2  2' $38 c 
2 2  rti 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.M (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 

Location - North: East: Area: ! I-HS 119,f %J,rrf- 

P A G E & W ~  

Borehole Number: I 4 '7 Surface Elevation: 

Date: O& ocf4-7 Total Depth: t a - 8  
Geologist: A. &q l/L- Company: 7;. e-- Project No.: 
Drilling Equip.: 6 hmb Sample Type: I--~--Q 

EG&G LOGGING SUPERVISOR 
APPROVAL 

I 

DATE 

OTES General USCS IS modified for this log as follows ='213*0' 
Materials amounts are estimated by 0,: volume Instead of % wecght, 
(1) Badly broken core. accurale footage measurements no( possble. 
(2) Core breaks cannot be mtched. actuate footage measurements not posslble 

1 
(UI l - P W z o ~ ~ - v M ( F m  G7 U X O P J l R J  



U.S. DEPARTMENT o 

I ROCKY FLAT! 
Borehole Number: 1 
Location - North: 
Date: ObcSq. 7 
Geologist: 1. “0: [g 
Drilling Equip.: 6 Q 

EG&G LOGGING SL 
APPROVAL .~ 

NERGY ROCKY FLATS PLANT FOELM GT.M (REV. 2) 

PLANT BOREHOLE LOG PAGEJ-~L i 
I ?  Surface Elevation: 
-East: Area: j*SS IIq,! 

Total Depth: 22 -0 ‘ 
Company: L 1 2  Project No.: 

c ; r Q  - Sample Type: c-,--~-.?rx~ 

3R VI SOR 
DATE 

I I I I 
SAMPLE DESCRIPTION 

NOTES. General: USCS IS moddied for this log as foiiows 
Mater& amounts are e$tlmated by o/. volume instead of :6 weight. 
(1) Badly broken core. a+rate footage measurements not possible. 
(2) Core breaks cannot t)e matched. accurate footage measurements nor possible. 

( 4 1  I - V J G O I  Y-YJ0XFanr tT.UXOYOIR) 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS pum 
FORM GT.l.4 (REV. 2) 

ANT BOREHOLE LOG 

APPROVAL 

I 
NOTES General USCS IS modified for this log a foilows 

Malerials amounls are esllmated by 7; volume Instead of % weight 
(1) Badly broken core. accurate footage measurements nor posslble 
(2) Core breaks Cannot be malched. accurate loorage measurements not possible. 



u.S. DEPARTMENT OF ENERGY ROCKY FLATS p ~ ~ p r r  FORV G T . ~ A  (REV. 2) 

I 

Materrals amounts are estimated by 7: volume Instead of 9/. welghf 
(1) Badly broken core. accurate footage measuremen& no[ posslble 
(2) Core breaks cannot be matched. accuraie footage measuremen& no1 posslble 

1 
1401 ~.*xMlM-Ox)yFm. G Z L A Y O ~ I R I I  



, 

. 
ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: \389 7 , 
Location - North: East Area' t H-55 1 1  t ! ,  1 S'o,,,rrn 
Date: Rh(O 97 Total Depth: W-Q' 
Geologist: A. &q & Company: T;wrt- Project No.: 
Drilling Equip.: 6 ~ ~?jb Sample Type: {-,- ~x-uL,, L - rQ 

 ELOF OF& 
Surface Elevation: 

APPROVAL ___ DATE 

SAMPLE DESCRIPTION 

r , .-.- - I 

NOTES General USCS IS modified for this log as follows 
Matermls amounts are estimated by O,b volume instead of % WeJght. 
(1) Badly broken core. accurate footage measurements not possible 
(2) Core breaks cannot be matched. accurate footage measuremen& not possible 
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U.S. DEPARTMENT O F  ENERGY ROCKY FLATS PLANT FORM GT.m (REV. 2)  

ROCKY FLATS P U N T  BOREHOLE LOG PAGEAWL 
Borehole Number: I 3 8 9 7 Surface Elevation: 
Location - North: East: Area: !I65 1!4.!  ~ r l 3 r / f  

Date: Ob rd$-j Total Depth: 20.0' 
Geologist: J- &+ la- Company: T';.c/v 6- Project No.: 
Drilling Equip.: L; ea n m b  

FG&G LOGGiNG SUPERVISOR 

Sample Type: (-- *\-, c .;re 

APPROVAL DATE 
I 1 

SAMPLE DESCRIPTION 

NOTES General USCS is modifted lor lhis log as lo i lo~s  = 20.0'. 
Materials amounts are estimated by "/. volume instead o! % wecght. 
(1) Badly broken core, accurate footage measurements not possible 
(2) Core breaks cannot be matched. accurate footage measurements not possible 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS p w  FORM GT.U (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGEL-OFL~ 1 Borehole Number: I 4 197 
Location - North: East: 
Dale: 061147 
Geologist: A. &I&,- 

Drilling Equip.: G e a  n r s b  

EG&G LOGGING SUPERVISOR 

63 

- 

S u dace Elevation: 

Total Depthj ($3 .o' 
Conpany: loxa Project No.: 
Sample Type: /-,--I-..Yx >.a, c ; r Q  

Area: 1f-b 5 ((4.1 SJ- 

5.0 - 

SAMPLE DESCRIPTION 

APPROVAL DATE 
I I I 1 

NOTES: General: USCS is modified for thls log as follows 
Materials amounts are estimated by 72 volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

I ROCKY FLATS PLANT BOREHOLE LOG 

FORM GT.M (REV. 2) 

I Borehole Number: Id 14 7 Surface Elevation: 

Total Depth:Tl e. 0 
Location - North: East: Area: I d 5  5 I14 I % f-0 
Date: Ob1f41 
Geologist: 1. &W 10- Company: t m  Project No.: 

EG&G LOGGING SUPERVISOR 

Drilling Equip.: G ( ~ b  b o b  Sample Type. c - , - h - ~  y.,, C;rQ 

i 

APPROVAL DATE 
I I I 

f9.0 c s .  !t @.'4 
\1 I: (;4 

'x q.0 dad 
(5.0- (L 

Q 
9 

I 

fa  G (g.0 

IOTES General USCS IS modified for this log as lollows 
Materlals amounts are estimated by 7; volume instead of :'o weight 
(1) Badly broken core, aCCUrate footage measurements not possible 
(2) Core breaks cannot be matched accurate footage measurements not possble 

1 

SAMPLE DESCRIPTION 

I l0 .J  - 



Appendix B 
SW 846 Method 8260A Analyte List 



Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
1,l -Dichloroethene 
Acetone 
Carbon disulfide 
Methylene chloride 
trans- 1,2-Dichloroethene 
1,l-Dichloroethane 
cis-l,2-Dichloroethene 
2-Butanone 
Chloroform 
1,1,1 -Trichloroethane 
Carbon tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloroproane 
B romodichloromethane 
cis- 1 ,ZDichloropropene 
4-Methyl-2-pentanone 
Toluene 
trans- 1,2-Dichloropropene 
1,1,2-Trichloroethane 
Tetr achloroethene 
2-Hexanone 
Chlorodibromomethane 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
0-Xylene 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

I 

SW 846 Method 8260A Analyte List 



Appendix C 
Analytical Results - Downgradient Investigation 
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Appendix E 
Agency Concurrence 



ri * , 
Jut- MON 13:55 ‘ 

67107/Q7 HON 12:Zl FAX 

’ 
O F A X  NO, 303 966 4728 

w-rr  
P. 02 

Ref: 8EPR-P 

m. Steve Slaten 
f)epazment oE Energy 
R o e  Flats Offiae 
P.O. BOX 928 
Golden, CO 80402-0928 



* " 'FAX NO. 303 !366 4728 P. 03 

.L./. 

I f  you have any ccnments or questions, please contact ~ a r y  
Kleeman at 3x1-6246. 
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